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1,_GeneraL 


1. This section gives a description, 

the operating principles, and 
test procedure for the Transmitter 
Control Arrangenent - Master Station - 
"PTWAC" efroult per EA-12615. 


2e_ DESCRIPTION 


2.01 This Control circuit was designed 

for use at the Master station of 
full duplex circuit to send transmitter 
start signals to a munber of outlying 
stations, 


2.02 The purpose of this arrangenent 

4s to furnish fast, sequential 
transmitter start codes (15Cs) which 
will neither be copied at any outlying 
station nor interfere with transmission 
on the receiving ciroult. 


2.03 Speed of operation may be 60, 75, 
oF 100 WPM. 


2.0h With thie type of Control arrange 

nent for duplex service, the Master 
station is the only one which’ transmits 
to outlying stations, while all trans- 
missions fron then are received by the 
Master station only. 


2.05 (A) Transmission from all stations 
mst be on a torn tape bas 


(B) Unless torn tape produces 6th 

pin operation at an outlying 
station, no new transnitter starts 
can be effedted. 


(C) Unless torn tape is used at 

the Master station, it might 
result in taut tape which would 
prevent TSCs fron being trans- 
mitted. Results of this condi- 
tion are described in a later 
paragraph. 
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2,06 


The basis of functional operation is 
‘the carriage return (CR) character 


which is required at the end of each line 
of page copy, and is also used in the End 
of Message coding. 


2.07 


2,08 


(A) Inasmuch as TSCs are sent during 
‘transmission of messages, a 
means of preventing the printing of 
‘these code characters is necessary. 


(B) This non-printing 1s provided in 

a blinding arrangement controlled 
ty the stuntboxes of all outlying 
station machines, 


(0) On receipt of every CR, any 

machines in the print condition 
will be blinded during the one char- 
acter folloving. 


(D) This one character after each OR 
will be either a valid TSC or 
an nonvalid BLANK signal, 


This TSC or BLANK character is gener- 
ated by the coding cirouit in assoc- 


ation with an eleven step selector. 


2.09 


2.10 


valid or nonvalid TSCs to obtain tran 


(A) Whenever a CR 1s transmitted on 
the sending line, the Control 

circuit will autonatieally follow 

At with either a TSC character or 

‘a BLANK depending upon the idle or 

busy condition of the receiving cir 

cuit. 


(8) When both the sending and re= 

coiving circuits are idle, the 
control circuit will automatically 
generate both the CR and TSC char- 
acter. 


There are four operating conditions 
under which 1t is necessary to send 


missions on the receiving cireult without 
interfering with any existing transmission 
or causing any extraneous printing on 
outlying stations' received copy. 


2a 


‘These four conditions are as follows: 


(A) Master station transaitting - 
Outlying station transmitting 

(B) Master station transmitting = 
Outlying stations idle 

(0) Master station idle - Outlying 
station trananitting. 

(D) Master station idle - Outlying 
stations idle. 
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2.13 


21h 


(A) Under condition (2.11 4) the 

TSC circuit will automatically 
‘transmit a BLANK character after 
after each CR in the Master sta~ 
‘tion tape. 


(B) Outtying station receiving unites 
are blinded on receipt of the 

CR for the one next following char- 

acter, therefore there is no inter- 

ference vith any copy being received. 


(C) The BLANK character being @ nonvalid 

TSC will have no effect on any 
‘transmitters thus causing no inter= 
ference with any existing outlying 
tation transmission. 


(0) Te BLANK character will be 

‘transmitted after each CR until 
chreult operating conditions are as 
in 2.11 (8), (C), or (D). 


(A) Under condition (2.11 B) the 

TSC coding cireuit will now 
automatically transmit a new 
valid TSC after each CR in the 
Master station tape. 


(8) Me blinding feature 1s stil. 
effective on outlying station 
receiving equipnent to prevent 
copying these TSCs, and a tape 
available condition will result 
ina transmitter start vhen that 
station's*1SC 4s received. 


(C) Te TScts will contime to be 

Sequentially transmitted after 
each CR until circuit operating 
conditions are as in 2.11 (A), 
(C), or (D). 


(A) Operation under condition (2.11 C) 

requires no valid or nonvalid 
SCs to be transnitted inasmch 
‘transmission on the receiving éir 
cuit already exists. 


(B) The Coding circuit becomes de- 
activated until either the 
Master station starts transmission 
or the receiving cireuit becomes 

idle. 


(C) Transmission of valid or nonvalid 
‘TSCs then resumes as in (2.11 A), 
(8), or (D). 


2015 


2.16 


(A) With Bott the sending and receiy= 
ing cireuits idle as in (2.09 D) 

‘the Coding and Contrel circuit will 

now generate a OR and a valid TSC 

in order to effect a transmitter 

start for any station with tape-avail~ 

ble, 


(B) Blinding features renain effect- 


ive. 


(C) The OR and TSC will contime to 

be generated and transnitted un- 
+11 conditions becone such as in 
(21 A), (8), oF (C). 


Coding ~ TSC 
A TSC can be only one of the follow 
ing characters: Y,B,A,%,2,3,8,D, 


W,F or B, each preceded by a Gt. 


2.7 


2.18 


(A) TSCs are assigned and preawired 
4m accordaneé with the Table 
or Drawing EA-126168 and no change 
in the sequence should be attempted 
without referring to the Equipment 

Design group. 


(8) Te assignment of TSCs as shown 
on the Table assures maximum 
efficiency and distribution. 


The munber of TSC codes assigned 
Limit outlying sending stations to 


eleven, but a lesser nunber may be en- 
ployed by assigning multiple codes to 
sone stations. All eleven codes mst 
be assigned. 


2.19 


For economic reasons it is not fea~ 
sible to operate less than four send- 


ing stations on a circuit. 


2.20 No TSC is required for the Master 


station as it is the only trans~ 


mitting station on the send circuit and 
transmits at xill. 


2.21 Coding ~ ODC 


Outlying station receiving units are 
connected by a Code Directing Char- 


acter (CDC) inserted in the Master station 
‘tapes to effect normal stuntbox operation. 


2.22 (A) Any station’ 


CDC is restricted 
to one two-letter combination. 


(B) This one CDC Limitation pre= 
cludes the use of broadcast or 


group code: 
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(0) Any number of additional, out 
lying, receiving only stations 
nay be employed. . 


2.23 Coding ~ End of Address (Lock-Out) 
LINEFEED (LF) is the End of Address 
code. It prevents all non-selected 

stations from printing, and conditions 

all stuntboxes so that fortuitous conbine 
tions of CDC characters in text will not 
connect any unselected station. 


2.24 Coding = End of Message (Disconnect) 
FIGS H CR is the Disconnect Code. 
Tt wilt 


(A) Disconnect all stations previously 
connected until a new CDC is 
sent. 


(B) Restore all stuntboxes to se! 
ect nonprint in preparation for 
receipt of subsequent CbCs, 


Station Equipment 
(A) The FIWAC circuit 1s designed for 
use with 28 type equipment. 


(B) Master station equipnent con 

sists of 1-28ASR for tape per= 
foration, transmission, and trans- 
mission monitoring; and 1-280 for 
the receiving circuit, 


(c) Outlying station equipment con 
sists of 1-28A5R.  Supplenental 
28808 are optional. 


2.26 (A) Control ctreuit equipment con- 
sists of 1-KS16201-Li Selector, 
14S 15898 Rectifier, 20 wire 
spring relays, 1-3768 vacuum tube, 
associated resistors and capacitors, 
and a Jones socket. 


(B) ALL of the above control equip- 
ment is mounted inside the 20ASR 
cabinet. 


2e_THEGAT OF OPERATION 
(A) Operation with no outgoing traffic 


OL (A) In case there is no outgoing 
traffic from the Master station 
and the receiving relay (RD) in 
Fig. 1 EA-12615SD is on its marking 
contact due to no incoming taffic, 
‘the trigger tube (RX) will fire 
after its associated condenser is 
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charged to a sufficient difference 
of potential to trigger off this 
gas tube. 


(B) The discharge of this tube is 

‘the Wo. € break con 
tact of the (BK) relay and ite 
winding to battery, 0 that it op- 
erates and locks up through its 
No. 6 make contact, the (BK) re= 
sistance, and over the io. 8 
lead to Fig. 2, and then throu 
bbreak contact fo. 8 of the (Kz 
relay back over the No 2 lead 
to Fig. 1 and ground through 
break contact No. 10 of the (2) 
relay. 


(C) The (BK) relay operated, dis 

charges the timing condenser 
(ax) of the (RX) trigger tube to 
ground through its No. 1 make con= 
tact, connects to ground top wind= 
ing of the (CK) break contacts No. 6 
of the (MJ) relay and break con- 
tacts No. 6 of the CX) relay. 


(D) The (CX) relay operates and 

locks.up through its bottos 
winding, break contact No. 10 of 
the (EC) relay, and make contacts 
No. 6 of the (Gx) relay. As long 
as the (OX) relay 1s operated, there 
is no possibility of the (MJ) re- 
Lay being operated, since the ground 
that would be used for that pur- 
pose has been disconnected by means 
of the lio. 6 break contact on the 
(cx) relay. 


(8) The operation of the (Ck) relay 

also connects ground through its 
Wo. 1 make contacts, the No. 3 
break contacts of the (FC) relay 
to the winding of the (KB) relay 
which operates, This action shorts 
out 1-1, of the receiving relay over 
Leads L-1 and L=l by make contacts 
No 11 of this relay so that the 
monitoring printer does not copy 
the TSC. 


(F) Distributor contacts Sl to 55 
inclusive shown on Fig. 3 are 

connectad through break contacts 

‘on the (DC) relay in Fig. 1, the 

‘break contacts of the (Z) relay, 

the break contacts of the (3) relay, 

‘the break contacts of the (KR) 
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relay, and then to Fig. 3 over 
leads RL to RS inclusive to the 
‘transmitter contacts. 


(G) The (DS) relay in Fig. 1 has 
now lost the ground on its 
winding by means of the No. 6 break 
contact on the (CK) relay so that 
ft releases. With the release of 

‘the (DS) relay, a short 4s pre- 
sented to the (35) and (DC) leads 
‘through break contacts No. 2 of the 
(is) relay, make contacts 3 of the 
(CX) relay, break contacts 3 of 

the (EX) relay. These two leads 
(88) and (Dc) go to Fig. 3, and 
the short across these two’ leads 
energizes the distributor clutch 
magnet. 


(H) The operation of this distri- 
‘butor magnet peraits the tele 
typewriter sending equipment to 
transmit the carriage return tele- 
typewriter character to the line 
since the sending contacts Sl to 
S§ inclusive are now comected 
‘through the make contacts of the 
(KR) relay, which was operated 
through No. 3 break contacts of 
the (BC) relay and the No. 1 make 
contacts of the (CX) relay.to 
‘the air through the break contacts 
of the (KZ) relay with the excent- 
fon of the S=h contact which goes 
to ground. 


(1) This pround 1s fed back over 

the (KB) lead to the sending 
relay (SD) 80 that only the No. 
unit is marking. This connection 
permits the distributor to send 
& carriage return teletypewriter 
character to the line. 


(3) During the transmission of this 
teletypewriter character, the 
@istributer auxiliary contact closes 

‘and connects ground over the (DX) 
lead fron Fig. 3 to Fig. 1 and then 
‘through make contact No. 9 of the 
(CX) relay, break contact No. 10 of 
the (DS) relay and over the No. 16 
lead to Fig. 2 through break contact 
Yio. 12 of the (Kz) relay to the xind- 
ing of the (KO) relay causing it to 
operate. 


(Xk) As soon as the carriage return 
character has been transmi tted 
to the line, the auxiliary contact 
opens up and permits the operation 
of the (KZ) relay in series with the 
(KO) relay so that leads Sl to 85 
are connected to the (SE) selector 
with the exception of the S1 lead 
which has a permanent ground on it. 


(L) The code transmitted to the line 
is therefore dependent upon the 
strappings on the (SE) selector and 
80 upon what step this selector 
may be at that particular tine. Dur- 
the transmission of this character 
‘the auxiliary contact which is closed 
during this transmission connects 
ground through the top make contacts 
of the (KZ) relay over lead 17 to 
Fig. 1 to the winding of the (EX) relay 
‘through break contacts No, 12 of the 
(BC) relay so that the (EX) relay 
operates. 


(M) As soon as this (EX) relay oper= 

ates, it breaks the distributor: 
nagnet circuit by its lo. 3 break 
contacts. When this transmitter 
dietributor start signal character 
has been transmitted to the line, 
‘the distributer auxiliary contact 
fon opening up will permit the (EC) 
relay to operate, which locks up 
‘through the varistor (VP) and = * 
ground through the No. 6 make con= 
tact on the (CX) relay. 


(W) Tt a0 Locks up over lead 9 

to ground through the No. 12 
make contact of the (KO) relay in 
Fig. 2. Tt will be noticed that 
the locking circuits of the (CX), 
(kz), KO) relays are broken 
by the operation of the (EC) re= 


(0) The reasons for the (VP) varise 

ie eo that a locking ground 
for the (EC) relay coming back from 
& munber of relays in this systen 
‘ALL not inadvertently operate the 
(CX) relay. 


(P) The locking cireuit of the (BK) 
relay is broken by the operation 
of the (KZ) relay, so that tis re- 
leased. The (CX) released, places 
ground by means of ita No. 8 break 
contacts on the winding of the (IS) 
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relay so that it operates and re- 
moves ground from the magnet of 
distributer, 


(Q) As soon as the (CX) relay is 
released, a ground is placed on 

‘the operating winding of the (SD) 
relay through No. l, break contacts 
of the (CX) relay and the No. 8 
break contacts of the (MJ) relay. 
Tale isto hold the outgoing cir 
cuit Closed. 


(R) Since it 48 desirable to step 
the selector (SE) every tine 

an attempt is mde to start a trans~ 

mittar distributor, « ground 18 

applied through make contact No. 10 

of! te (12)"relay, the bron contact 

of the (SE) selector to the winding 

of the coil, thus permitting the 

selector to’ operate and hold 

through the (SE) resistance. 


(8) Mis selector will step upon 
the release of the (KZ) relay. 
‘This means that the systen will 
send a different start code for 
every position of the (SE) selector 
Ancluding the No. 11 step. 


(1) Sending relay (SD) 48 kept on 

marking ty @ ground through 
break contact No. 11 of the (SP) 
relay and make contacts No. 12 of 
‘the (DS) relay until the (DS) relay 
releases. 


(B) Operation With Both Incoming and 
Outgoing, Traffic. 


1-02 (A) In case incoming traffic 1s 
being handled, the intermit= 

tent ground applied to the timing 
cireuit of the (RX) tube by the 
(RD) relay 111 not permit the 
tube to tine out, so that the 
(BK) relay will remain in its re- 
‘leased position. 


(B) The transmitter contacts are 

connected over the Rl to RS 
Leads inclusive and back to the 
distributor contacts over the SL 
to S5 leads inclusive through the 
break contacts of relays (DC), 
(2), (8), and (KR). 
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(©) Im order to start sending fron 
the Master station, it 18 nec= 
eoary to place tape in the gate 
of the tranenitter distributor and 
also to operate the mamual switch, 
‘The operation of the manual switch 
operates the (9S) relay in Fig. 1, 
0 that the tape in the gute will 
hold the sixth pin closed and op- 
erate the (SP) relay through the 
No. I, nake contacts on the (HS) re- 
Lay. The (SP) relay on operating 
‘locks through its contacts No. 9 
to the sixth pin contact in the 
transmitter distributor #0 that 
Af the manual mitch was y 
means of tight tape, the (SP) relay 
would not fall down and release 
‘the circuit. 


(D) The (WJ) relay now operates since 
ground is connected through No. 6 

break contacts of the (CX) relay, 

No. 6 break contact of the (HJ) 

relay and tte No. 10 make contact 

of the (SP) relay to the primary 

winding of the (MJ) relay. Tula 

relay operates and locks up by means 

of ite bottom winding 

No. 8 make contacts of the (SP) relay, 

‘the No. 6 make contacts of the (HJ) 

Telay and the No. 6 break contacts 

of the (Ck) relay to ground. 


(B) The operation of the (MJ) relay, 
by means of its break contact 
No. 2, releases the (ST) relay. 
Rectifier voltage 48 now applied to 
‘the winding of the trananitter clutch 
magnet. The circuit for energising 
‘the transmitter clutch magnet comes 
over the lead (TC) through make con- 
tact No. 12 of the (SP) relay, make 
contact Ho. 1 of the (MS) relay, break 
contact No. 2 of the (71) relay, 
break contact No. 2 of the (Bl) re- 
lay, break contact Wo. 2 of the (ST) 
relay and back to the rectifier over 
‘the (BB) lead. 


(F) Traffic is now handled in the 
normal manner until the end of 
the line, when a carriage return 
character is transmitted over the 
systen from the Master station. At 
‘this time the (CR) relay operates 
to its No. contact due to its 
associated resistance reading circuit 
which is connected to the 5 leads be= 
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‘tween the transmitter contacts and 
the distributor contacts. 


(G) Tats relay operated, places 
ground on the (QA) relay which 
operates, and by means of ite No. 10 
make contact completes a circuit 
30 that the battery is now applied 
through break contacts Wo. 6 through 
the (f) relay, through contact No. 6 
of the (SL) relay, No. 10 make con~ 
tacts of the (aA) relay to the wind- 
ing of the (BL) relay which operates 
and locks up by means of its botton 
Minding th the break contact 
No. 8 of the (EC) relay, the No. 6 
make contact of the (SL) relay and 
the No, 6 break contact of the (I) 
relay to ground. 


(H) As soon as the auxiliary contact 

of the distributer closes, ground 
4a connected over the (IX) lead 
Uhrough the Nor 6 mike contact to the 
(GA) reLayy the Wo, 9 make contact 
of the (BL$ relay, No. 12 break 
contact of the (BY relay, the No. 2 
break contact of the (x) relay to 
the winding of the (EL) relay which 
operate 


(1) The operation of the (BL) relay 
opens the transnitter magnet cir 
cult byewans of its No. 2 break 
contacts so that the transmitter 
sets up one nore teletypewriter 
character and thenspones to rest. 


(J) The distributor contimes to 
send the carriage return tele- 
typewriter character to the Line and 
at its completion when the dis 
tributor auxiliary contacts open 
up, the (B) relay operates in series 
with the (BL) so that the distributor 
contacts are now connected through 
the make contacts of the (1) relay 
to the air, Since there is nothing 
connected to these make contacts, 
‘the BLANK teletypewriter character 
will be sent to the line. The 
BLANK character is not included as 
a station start code a0 no station 
will be started, 


(K) Since the 26F mlticontact 
transnitter distributor has set 

up a teletypewriter character that 

has not been transmitted to the 


Line it is desirable that-the send- 
ing equipment take care of this 
character before the transni tter 
magnet is closed, In order to do 
this, relays (DC) and (DX) are pro= 
vided, and during the transmission 
of the BLANK teletypewriter char- 
acter, the auxiliary contact con- 
nects its ground through make con= 
tacts 11 of the (SL) relay, make 
contact 11 of the (B) relay, break 
contacts 12 of the (DC) relay to 
the winding of the (DX) relay. 


(L) Relay (DX) operates and remains 
in that condition during the 
transmission of the BLANK teletype- 

writer signal, 


(M) At the end of this character, 

it will be noted that the (DC) 
relay operates in series with the 
(DX) relay connecting transmission 
leads S1 to $5 directly to trans- 
mission leads Rl to RS inclusive 
‘90 that on its next trip around, 
the distributor sends the char- 
acter that was set up by the mach- 
Anery but never transmitted to the 
line. 


(N) During the transmission of this 
last teletypewriter character, 
‘the ground from the auxiliary con= 
tact continues through make contact 
12 of the (00) relay, break contact 
12 of the (80) relay to the winding 
‘of the (EX) relay which operates. 
At this tine the transitter magnet 
4s again closed by make contact 
9 of this (BX) relay. 


(0) With the (EX) operated, the dis~ 

tributor magnet circuit is open- 
ed up by break contacts No. 3 on 
‘this relay, so that when it completes 
‘this operation it will come to a 
halt. 


(P) At the conclusion of the trans- 
mission of this character, hov- 

ever, the (BC) relay operates’ in 

series with the (EX) relay so that 

‘the locking grounds of all relays 

with the exception of the (EC) 

and (EX) are opened. 
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(Q) These relays release, and on 

their release, the locking cir- 
cult of the (BC) and (EX) is open- 
fed 80 they release and the circuit 
is normal. The transmitter distri- 
butor now operates normally. 


(R) The locking path of the (EC) and 
(BX) relay to the (BL) relay is 
through the (VQ) varistor. This 
@iode is in the circuit so that re- 
lay (BL) will not be operated from 
‘some other ground such a8 make con= 
‘tacts No. 12 on the (21) relay 


(C) Operation With Outgoing Traffic = 
Receiving Circuit Idle 


3.03 (A) In case outgoing traffic is 


being handled, and the re= 
cotving elreuit remains in the 
farting condition, the trigger tube 
(RX) will tine out and fire, thus 
‘operating the (BK) relay which 
Sperates and Locks up as mentioned 
previously. Under this condition 
When the Carriage return Se trans 
itted by the miltieontact. trans 
mitter distributor, the (QA) relay 
operates fron the (CR) relay which 
e'activated by the carriage return 
character. 


(8) However, this tine the (I) relay 
is operated as soon as the (BK) 

relay cones up since path from the 

Prsnary winding of tho (X) relay te 

Continuous now through the No. 

break contact of the (ST) relay, 

wuake contact No, ii of the (BR) relay, 

break contact No. 6 of the (BL) re~ 

lay to ground through io. 6 break 

contact of the (X) relay. 


(C) Tats (X) relay operates and 

Locks up by means of its bottom 
winding the break contact 
Ii of the (50) relay, break contact 
No. 10 of the (Gk) relay to ground 
‘through the No. 6 make contacts of 
the (X) relay. 


(D) Under this set of conditions the 
closure of the distributor aux- 

iliary contact connects ground 

‘through the No. 8 make contact of the 
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(QA) relay, the Nos 9 make contact 
of the re) relay, the No. 12 break 
contact to the (2) relay, Nos 2 
break contact of the (BL) relay 
to the winding of the (Z1) relay 
which operates. 


(B) As soon as the carriage return 
character has been transmitted, 
the ground from the auxiliary con- 
tacts of the distributor 4s lost 
and the (Z) relay operates in 
series with the (71) relay, so 
that all of the leads from the 
distributor side of the transmitter 
distributor are connected to the 
(SE) selector with the exception 
of (SL) which goes to permanent 
ground, The start character trans- 
mitted is therefore dependent upon 
‘this permanent ground and also 
‘the strappings on the (SE) 
ector. 


(F) At the conclusion of the trans- 

mission of this start signal, 
‘the operation is the sane as des~ 
eribed when,a BLANK teletypewriter 
signal was transmitted to the line 
except that the (DX) lead 4s con- 
nected to the winding of the (DX) 
relay through make contacts 11 of 
the (X) relay, make contacts 11 
of the (2) relay and break con~ 
tacts 12 of the (DC) relay. 


(G) The monitor machine does not 
copy the TSC since leads Ll 
and Lh to the receiving relay 
are shorted through make contacts 
6 of the (Z) relay, and break 
contacts 11 of the DC relay. 


rests 


4.01 To make tests on Master station 

equipnent, a release of the complete 
yrvice should te obtained as normal oper= 
ation will be interrupted. 


4.02 Co-ordination is required with the 
Serving Test Center (STC) for most 
of the tests. 


44,03 Before making tests the STC should 

renove the Master station sending 
and receiving loops and terminate then 
in separate dumy circuits. 
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14.04 When perforating torn tape it is 

advisable to include seven to ten 
LIRS characters at both the beginning 
‘and end of the tape. This provides 
easier latching at the start and insures 
that the complete message will be tran: 
mitted before 6th pin operation deactiv— 
atesthe transmitter. 


4,05 Receiving - 2620 


A, The 28R0 is "on~ line” at all. 
‘times and requires no selection, 


|. Tt ds not equipped with a LINE= 
TEST Key. 


CG. Orientation linits may be checked 

by having the STC tranamit the 
automatic FOX test in accordance 
with P30,002. 


06 Sending (264SR) 
A. The transmitter and typing unit 


of the 26ASR are normally "on 
Line", 


3. There 4s no provision for sel- 
ective connection by a CDC or 
transmitter start by TSC, 


©, A LINE-TEST key 1s provided. 


4.07 Transmitter 
The following coniitions are re~ 
quired for tests of the transmitter. 


A, LDWATEST key in LINE position - 
Power Ol. 


B. Open receive loop to simlate 
a busy receiving circuit condi~ 

tion which will prevent the Control 

ctreuit from transmitting valid TS¢s. 


C, Place a test tape in the trans- 

miter, lock Tape Lid, and op~ 
erate STARL-STOP ewiteh t6 the RUN 
position (right). 


D. The STC should now receive the 
‘transmitted signals and make a 
‘Telegraph Transmission Measurenent. 


E. The transmitter should be de= 
activated after the tape has 
fed through and operated the 6th pin. 


4.08 


4.09 


F, Assuming the SIC to be using a 
monitor which prints all func~ 
tions, the received copy should 
read exactly as sent including 
PIGS, LIRS, CR, LP, and BLANK.® 


G, The station ASR should have 

copied only the text of the 
message, but performed all func 
tional operations while disre- 
garding the BLANK which has no 
useful purpose. 


*This BLANK character vill have 
been transmitted ty the Control 
ctroult after each CR in the tape. 


To test signals from the TSC Con 
trol etreuitr 


‘A, Have both sending’ and receiving 
oops closed and idle. 


B. Tape Lid latehed down. 


C, START-STOP svitch in RUN post- 
tion. 


D, Wo tape in transaitter. 


BE. The Control eireuit should now 
operate and transmit the TSC 
sequence of CRY, CRB, CRA, ORK, 
RZ, CR J, CRS, CRD, CRM, CRF, 

and CR E, 

F, These TSCs should be generated 
at one second intervals, and 

the complete cycle should be re- 


peated as long as both loops are clos= 
od and idle. 


, Telegraph Transmission Measure~ 
nents should be made by the 

st, 

To test keyboard signals: 

A. Open receiving loop. 

B, Tape-Lid position is imatertal. 


©, START-STOP switch 4n STOP (LOAD, 
left) position. 


D, E-ET-T switch in K (Keyboard) 
position, 
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check of home copy. 


4.10 To test orientation linits of typing 
unit per P32,0028 


A, Have receiving loop opens 
B. No tape in transmitter. 


C, STARTASTOP switch in STOP (left) 
position. 


D, Have STC transmit automatic FOX 
‘test on sending loop per P32.002. 


E, Make orientation tests. 

LINEATEST key 

A, If dt. 4s desired to make tests 
fon the 28ASR locally it can be 


placed in the TEST condition by 
operating the LINE-TEST key to TEST. 


ety 


B. When in the LINE condition, the 
ASR is arranged as follows: 


1. The transmitter is connected 
to the send loop. 


2. The typing unit 4s connected 
to the sent loop, 


3. The keyboard 4s connected to 

‘the send loop when the K-KT~? 
switch is in either the K or KT 
positions, 


ks The TSC generator circuit is 
connected to the send loop. 


(C) When in the TEST position, the ASR in 
ite entirety, and the 1S0’ generator, 
are renoved fron’ the, send loop and placed 
in a local battery cireuit. “X shork fs 
Placed on the send loop to keep that cir- 
cuit closed. 
4.12 Transmitter Start Code Generator 
Ctrewi t. 
The TSC generator circuit should 
bbe checked for proper operation 
under varying sending and receiving 
ctreuit-idle and busy conditions as 
follows: 


Page 9 


SECTION P70.923 


A, Sending and receiving circuits 
idle, 


1, Automatically generate a GR 
and the second character of 
‘a TSC dn sequence. 


2. Pause for one second to al~ 
low tine for the outlying 
station transmitter to start. 


3. Automatically repeat, steps 

Land 2, sending a differ- 
ent second character according 
‘to the polling sequenc 


Ls Automatically and contine 

uously generate the polling 
Sequence with a one second 
patise between each CR (TSC) as 
long as the receiving circuit 
renuins dle, 


5. Stop polling 4f the receiving 
circuit is made busy, and 

automatically resume if an idle 

condition again prevails, 


(B) Sending and receiving cirouite busy. 


Yake the receiving cirouit busy 
by having the STC transmit the 
autonatic FOX, 


2, Make the sending circuit busy by 


transmitting long tape made up 
of short test sentences. 


3. After each CR sent by the station 
transmitter fron the test tape 
the TSC generator should send a BLANK 

character. 


4. The BLANK character should contin 
ue to be sent after each CR in 
‘the test tape as long as the receiving 

cireuit is kept busy. 


5. Removal of the FOX on the receiv= 

ing cireuit should cause the TSC 
cireuit mw to cemrate a valid TSC 
character after each CR sent from the 
station transmitter. 
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(C) Sending circuit busy-Receiving 


circuit idle. 


2, Make the sending circuit busy 
by transmitting short test 
sentences. 


2, After each CR sent from the 

transmitter, the TSC generator 
should send a new valid TSC char- 
acter. 


3. These TSC characters should 

continue to be sent after each 
CR as long as the receiving circuit 
is idle. 


lus It should be noted that inas- 

meh as it takes one second to 
generate a new TSC character, too 
rapid transmission of CRs in the 
test tape will not result in an 
‘equal nunber of TSCs, 


5. To insure generation of a TSC, 
the CR character should not 

appear in the tape closer than 

every tenth character which ts équiva~ 

lent to approximately one second. 


(D) Send circuit idle - Receiving cir= 


oust busy. 


1, Have the STC transmit the auto 
matic FOX on the receiving cir- 
cuit. 


2, With a "no-tape" condition at 
the Master station, no 7SCs 
should be generated. 


3. If the FOX is removed and the 
receiving circuit renains idle 
for one second or more, valid TSCs 
will then be generated and trans= 
mitted on a one a second basis. 


4.13 Line HOLD feature 


A, The Line HOLD feature 1s pro- 

vided to permit tape servicing 
in case of taut, tangled or tor 
tape during transmission. 


B, The TSC generator is prevented 
from sending TSCs while the 
‘transmitter 1s stopped. This pre- 

vents overlining, and extraneous 
characters fron being printed, dur 
ing text at outlying stations that 
have been selected. 


C, Test of the HOLD feature is made 
with the sending circuit busy 
and the receiving cireuit idle as 


follows: 
Action Results 
1, Master station trans- Signal received 
mits tape. at STC. 


2, During transmission Transmission halted. 
operate the START- No signals receiv- 
STOP switch of the ed at STC. 
transmitter to the : 

STOP position (left), 


34 Remove tape from Wo signals re~ 
transmitter. ceived at STC. 
Wo TSCs trans- 

mitted. 


ly, Re-insert tape in No response « 
transmitter. START 
STOP sxiteh in IATCH 
(center) position + 

5. Operate START-STOP Transmitter re- 
‘switch to RUM (right) starts. Signals 
position. received at STC, 


41h If trouble is suspected in the relay 

cireuit of the Master station trans- 
mitting and TSC coding arrangement, the 
tests outlined below should indicate which 
relays, if any, are involved. 


US (a} to Logp connections are required. 


(©) Operate the LINE-TEST key to 
TEST. 

{2} Ram power sett os, 

fe) Observe that (05) and (ST) relays 
are operated. 


416 Action Result, 
a. Hold arature of (BK), (CX), and 
(RD) relay to (ER)'relays oper- 
(Bx) ate. 
(08) relay releas- 
es.Distritutor 
shaft rotates « 


SPACE-SPACE re- 
peated 20 or 30 
tines. 

Insert in gate 
and close lid 
to depress 6th 
pin. 


f. Note transmis- 
sion of CR from 
tape. 


Ground termi= 
pal C87 until 
‘the (BL) relay 
operates. 
Release the 
ground. 


+ Operate STOP= 
RUN tape lever 
to STOP, 
Momentarily 
ground termi- 
nal C87 again. 


i. Repeat "h". 
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(Ko) relay operates 


(k2) relay operates 
(BE) relay releases, 
(SE) magnet pulls 
Ww 


(2X) and (EC) re- 
lays operate and 
releases (CK), (KR), 
(Ko), and (KZ) 
Telay:release. 

(D8) relay operates 
(se) selector steps. 


(MS) relay oper= 
ates+ 


(SP) and (43) re= 
operate. 
Gt)relay releases 
Tape feeds through 

transmitter. 


(CR) and (QA) re~ 
‘Lays operate and 
release. (BL) 
relay operates + 


‘Transmitter stops» 
(B) relay operates. 


(0x) and (DC) re- 
lays operate. 


(Bk) and (EC) re~ 
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ke 


Lh 


ne 


Prepare a test 
tape contein— 

ing the seq- 

uence OR P- 

fifteen SPAGES 

repeated ten 

or twelve 

tines. 

Insulate the (SP) and (iJ) re~ 
100 contact of 
relay (QA). 
Insert teat 
tape in gate. miter starts, 


Hold armature (BK) and (X) 
of (RD) relay relays operate. 
to right until 

(RX) tube fires. 


Ground terminal Transmitter stops. 
C87. until the (Z) relay oper- 
(21) relay op= ates. (BK) relay 
erates, ores 

se the (SE) magnet pulls 
ground, up. 


Operate STOP- (DX) and (DC) re= 
RUN tape lev- lays operate. 
er to STOP, 


Fonantarsiy 

ground terri 

nal 087 agains 

Repeat "mn", (BX) and (EC) 
relays operate 
and Felease, 
(2), (22), (ox), 
(nc$, and” (x) 
relays release, 
(SE) selector 
steps. 


17 The above tests should be nade 


for 
over at leas! 


ich feature or condition 
a ten minute period to 


Angure proper operation, 


4.18 In 


ing any trouble: 


the event of finding and clear- 
‘all tests should 


be repeated, and special attention given 
the faulty feature to prevent a recur- 


rence. 


S__ REFERENCES 
EAL2616SD 28ASR Teletypewri ter=Full 


Duplex Outlying Station 
Arranged for FINAC 


312.762 28ASR Teletypewriter - Full 
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Duplex Outlying Station ar- 
ranged for PINAC~Of fice 
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34.101 
P34.102 
34.103 
P34.00 
PIbe6Lb 
PUERL 
PIL .632 


P3b630L 
PL. 30K, 


Responsibilites, Operat~ 
ing, and Testing Procedures. 


2BASR Teletypewriter - 
Full ‘Duplex Outlying Sta- 

‘tion Arranged for FINAC~ ~ 
Description Operation, 

and Tests 

28ASR = Description 


Requirements and 


Procedures 
"  Requirenents and 

Procedures = 
" — Requirenents and 

Procedures 
" — Requirenents and 

Procedures 
"Wiring 
"Wiring 


